In this paper, the causal relationship between financial development and poverty reduction is examined in China, using the newly developed ARDL-Bounds testing procedure. 
INTRODUCTION
he relationship between financial development and poverty reduction has generated a substantial body of literature from both theoretical and empirical fronts in recent years. Studies have shown that financial development may result in poverty reduction by enhancing economic growth. This view is consistent with the so-called "trickle-down" mechanism. Although some previous studies argue in favour of a trickle-down effect between financial development and poverty reduction, a number of studies maintain that financial sector development can only contribute to poverty reduction up to a certain threshold level of economic development (see Jeanneney and Kpodar, 2005) . Unfortunately, very few studies have examined the dynamic relationship between financial development and poverty reduction, using modern econometric techniques. Moreover, some of these studies have mainly used cross-section data analysis, which may not satisfactorily address country-specific issues. In other words, by lumping together data from different countries, the cross-sectional data analysis cannot satisfactorily capture the country-specific effect of financial development on poverty reduction, or vice versa (see Odhiambo, 2008 Odhiambo, , 2010a . In addition, some of the previous studies have mainly used the residualbased cointegration test associated with Engle and Granger (1987) and the maximum likelihood test based on Johansen and Juselius (1990) to examine the long-run relationship between financial development and poverty reduction. Yet, it is now clear that these techniques may be inappropriate when the sample size is too small (see Narayan and Smyth, 2005; Odhiambo, 2009a) .
The current study, therefore, aims to examine the causal relationship between financial development and poverty reduction in China, using the recently developed ARDL-bonds testing approach. The study also uses two proxies of financial development; namely, the ratio of broad money supply to GDP (M2/GDP) and the domestic credit to the private sector as a ratio of GDP (DCP/GDP). 120%   140%   160%   180%   1978  1980  1982  1984  1986  1988  1990  1992  1994  1996  1998  2000  2002  2004  2006 2008
M2 as % of GDP in China from 1978 -2008
The banking sector has been playing an important role in supporting the economic growth in China and has experienced remarkable growth during the last three decades. Since the early 1980s, the financial depth in China has been impressive, with the real monetary balance growing at a rate faster than the real economy. The monetization ratio (i.e. the ratio of M2 to GDP) increased from 24 percent in 1978 to 146 percent in 2008. The remarkable financial deepening is primarily due to two factors -the monetization of the economy and, most importantly, the expansion of household savings. In 2001, household deposits accounted for 77.9% of quasi-money and 47.2% of M2 (Hao, 2006) . Given the steady growth of the economy, the sharp increase in personal income and limited investment opportunities, the total bank deposits from individuals have been growing very fast since the mid-1980's. Such a high level of financial depth places China among the most advanced economies. Figure 1 shows the trend of M2 as a percentage of GDP during the period 1978-2008.
Poverty Dynamics in China
Just as in the case of its financial development, China's progress regarding poverty reduction over the last three decades is remarkable. In terms of a wider range of indicators, the progress has been impressive. By China's official poverty standard of RMB 300 per person per year at 1990 prices, the poverty headcount ratio in rural China declined from 18 (1978) (1979) (1980) (1981) (1982) (1983) (1984) (1985) This period saw the institutional reforms of the rural production, distribution systems, and procurement prices. The fundamental institutional change was the land reform, characterized by the implementation of the household contract responsibility system in rural China which greatly stimulated farmers' incentive for economic activity. The reforms delivered remarkable results in poverty reduction. Their per capita net income grew at an annual rate of 16.5%. By China's official poverty standard, the headcount in rural China declined rapidly from 250 million in 1978 to 125 million in 1985. This was the period of the most rapid decline in poverty incidence in China (UNDP, 2008). (1986) (1987) (1988) (1989) (1990) (1991) (1992) (1993) During this period, the Chinese government established specialized agencies and special funds for targeted rural poverty reduction programs. By 1994, 80 million of the rural population remained poor, lowered by 45 million compared to 1985 (World Bank, 2004; UNDP, 2008) .
Phase 2 -National Targeted Poverty Reduction Programs
Phase 3 - The 8-7 Plan (1994 -2000 The Chinese government introduced the 8-7 Plan, aspiring to lift the majority of the remaining 80 million poor above the official poverty line during the seven-year period (1994) (1995) (1996) (1997) (1998) (1999) (2000) . China's anti-poverty plan was elevated to a national strategy with greater determination and increased anti-poverty efforts. As a result, the number of rural poverty-stricken people fell from 80 million in 1994 to 32 Poverty headcount ratio in China at $1.25 a day (PPP) (% of population)
LITERATURE REVIEW
Theoretically, financial development can directly contribute to poverty reduction in different ways (see Odhiambo, 2010b) . Firstly, financial development can improve the opportunities for the poor to access formal finance by, inter alia, reducing the cost of lending to small borrowers (see also Stiglitz, 1998; Jalilian and Kirkpatrick, 2002) . Secondly, financial development enables the poor to access financial services, thereby enabling the poor to achieve a sustainable livelihood (see World Bank, 2001; Jalilian and Kirkpatrick, 2002). It is also worth noting that financial development may trickle down to the poor through its influence on economic growth. This is largely due to the implied positive relationship between financial development and economic growth.
Although financial sector development has a direct impact on poverty reduction, very few studies have examined the direction of causality between financial development and poverty reduction. Some of the countryspecific studies that have attempted to examine the relationship between financial sector development and poverty reduction include Using the static grey-relevancy and forward-moving dynamic grey-relevancy matrix, the results indicated that civilian credit can relieve rural poverty effectively in China. The authors recommend that both the normal finance market and the civilian finance market should be improved in order to promote anti-poverty effectively. The authors also recommend that the rural economic structure should be optimized. Bittencourt (2010) , while examining the impact of financial sector development on earning inequality in Brazil in the 1980s and the first half of the 1990s, finds that a broader access to financial and credit markets had a significant and robust effect in reducing inequality. Odhiambo (2010a) , while examining the inter-temporal causal relationship between financial sector development and poverty reduction in Zambia, using an autoregressive distributed lag (ARDL)-bounds testing procedure, finds that the casual relationship between financial development and poverty reduction is sensitive to the proxy used for measuring the financial development. Odhiambo (2010b) uses a tri-variate causality test to examine the intertemporal causal relationship between financial development and poverty reduction in Kenya during the period 1968-2006. The study finds a distinct causal flow from financial development to poverty reduction, irrespective of whether the causality is estimated in the short run or in the long run. The authors conclude that financial sector development in Kenya is pro-poor and pro-savings. Geda et al. (2006) , while using the household panel data of Ethiopia during the period 1994-2000, find that access to finance is an important factor in consumption smoothing and hence poverty reduction. Quartey (2005) , while investigating the relationship between financial sector development and poverty reduction in Ghana, finds that even though financial sector development does not Grangercause savings mobilization in Ghana, it induces poverty reduction. Husain (2004) notes that the financial sector reforms -initiated in the late 1990s in Pakistan -created a favourable environment in which the poor and the middle class have a better chance of receiving credit from formal institutions. Burgess and Pande (2003) use rural bank branch data from India to capture the direct impact of access to financial services on poverty. Their estimates suggest that a 1 percent increase in the number of rural locations banked per capita reduced rural poverty by 0.42 percent and increased total output by 0.34 percent.
Apart from the above country-specific studies, there are also some cross-country studies that have attempted to examine the relationship between financial development and poverty reduction. These include Akhter et al. suggest that the poor benefits from the ability of the banking system to facilitate transactions and provide savings opportunities, but to some extent fail to reap the benefit from the greater © 2011 The Clute Institute availability of credit. Moreover, financial development is accompanied by financial instability, which disproportionately hurts the poor. Nevertheless, the benefits of financial development for the poor are found to outweigh the cost. Claessens and Feijen (2006) examine the role of financial sector development in achieving Millennium Development Goal targets. They find that financial development and greater access to financial services indeed lead to income growth, a reduction in poverty and undernourishment, and better health, education and gender equality. Honohan (2004) finds that financial sector development is negatively associated with headcount poverty, with a coefficient suggesting that a 10-percentage point change in the ratio of private credit to GDP should reduce poverty ratios by 2.5 to 3 percentage points. Beck et al. (2004) , while using data on 52 developing and developed countries to assess the relationship between financial development and income distribution, find that income of the lowest quintile grows faster than the average GDP per capita and income inequality falls more rapidly. Jalilian and Kirkpatrick (2002) employ a pooled panel data approach to examine the link between financial development and poverty reduction using data from a sample of 26 countries, including 18 developing countries. Their results suggest that a 1 percent change in financial development raises growth in the incomes of the poor in developing countries by almost 0.4 percent. Building on earlier research, Jalilian and Kirkpatrick (2005) use a pooled panel data approach to examine the contribution of financial development to poverty reduction in 42 countries, including 26 developing countries. The empirical results indicate that up to a certain threshold level of economic development, financial sector growth contributes to poverty reduction through the growth-enhancing effect. The impact of financial development on poverty reduction will be affected, however, by any change in income inequality resulting from financial development. Li et al. (1998) , based on the data from 49 developed and developing countries for the period of 1947 to 1994, find that financial depth is associated with lower levels of inequality.
ESTIMATION TECHNIQUES AND EMPIRICAL ANALYSIS Data Source and Definition of Variables

Data Sources
Annual time series data, which cover the period between 1978 and 2008, have been used in this study. All the data used in this study were obtained from the various issues of International Financial Statistics (IFS) Yearbook and World Development Indicators.
Definitions of Variables
Poverty Reduction Proxy (POV)
The current study uses per capita consumption as a proxy for poverty reduction. This proxy has also been used by Quartey (2005) and Odhiambo (2009b) , amongst others.
Financial Development Proxies
Two proxies have been used to measure financial development in this study; namely, the ratio of bank claims on the private sector to GDP (DCP/GDP) and the ratio of broad money stock to gross domestic product (M2/GDP). The DCP/GDP indicates the importance of the role played by the financial sector in the economy. It is assumed that credit provided to the private sector generates increases in investment and productivity to a much larger extent than does credit to the public sector (see Kar and Pentecost, 2000; Odhiambo, 2007) . Higher levels of DCP/GDP are interpreted as higher levels of financial services and, therefore, greater financial development (see Seetanah, 2008) . The M2/GDP, on the other hand, shows the real size of the financial sector of a growing economy. The ratio is expected to increase over time if the financial sector develops faster than the real sector on the one hand, and to decrease if the financial sector develops more slowly than the real sector, on the other hand (see also Odhiambo, 2008) .
Stationarity Tests
Although the bounds test for cointegration does not require that all variables be integrated of order 1 [I(1)], it is important to conduct the stationarity tests in order to ensure that the variables are not integrated of order 2 [I(2)]. When the variables are integrated of order 2, the F-test will be spurious because both the critical values of the Fstatistics computed by Pesaran et al (2001) and Narayan (2005) are based on the assumption that the variables are I(0) or I(1).
The results of the stationarity tests in levels (not presented here) show that all variables are non-stationary. Having found that the variables are not stationary in levels, the next step is to difference the variables once in order to perform stationarity tests on differenced variables. The results of the stationarity tests on differenced variables are presented in Table 1 . 
Cointegration Test -ARDL Bounds Testing Procedure
In order to test for the existence of cointegration between each of the two proxies of financial development and the poverty reduction proxy, we apply the recently developed Autoregressive Distributed Lag (ARDL)-bounds testing approach. The ARDL modelling approach was originally introduced by Perasan and Shin (1999) and later extended by Perasan et al. (2001) . The ARDL model used in this study can be expressed as follows: 
where InPOV = log of poverty reduction variable; InFDi = log of financial development proxies; namely, the ratio of broad money supply to GDP (M2/GDP) and the ratio of domestic private sector credit to GDP (DCP/GDP); µ t = white noise error term; and Δ = first difference operator.
The bounds testing procedure is based on the joint F-statistic (or Wald statistic) for cointegration analysis (see also Odhiambo, 2010a) . The asymptotic distribution of the F-statistic is non-standard under the null hypothesis of no cointegration between the examined variables. In the bounds test procedure, the null hypothesis of no cointegration among the variables in equations (1) and (2) The ARDL-bounds testing procedure involves two steps. In the first step, the order of lags on the first differenced variables in equations (1) and (2) is obtained from the unrestricted models by using the Akaike Information Criterion (AIC) and the Schwartz Bayesian Criterion (SBC). The results of the AIC and SBC tests (not reported here) show that when M2/GDP is used as a proxy for financial development, the optimal lag is found to be 2. However, when the DCP/GDP is used as a proxy for financial development, the optimal lag is found to be 1. This means that our selected lag lengths for M2/GDP and DCP/GDP are lags 2 and 1, respectively. In the second step, we apply the bounds F-test to equations (1) and (2) in order to establish whether there exists any long-run relationship between the variables under study. The results of the bounds test are reported in Table 2 . Note: * denotes statistical significance at the 10% level.
The results reported in Table 2 show that when the monetization variable (M2/GDP) is used as a proxy for financial development, the calculated F-statistic is found to be higher than the upper-bound critical value in the M2/GDP equation, but not in the poverty reduction (POV) equation. Likewise, when the domestic credit to the private sector (DCP/GDP) is used as a proxy for financial development, the calculated F-statistic is found to be higher than the upper-bound critical value in the DCP/GDP equation, but not in the poverty reduction equation. This, therefore, shows that there is a unique cointgeration vector between POV and M2/GDP, as well as between POV and DCP/GDP.
Granger Non-Causality Test
Once the long-run relationships have been identified, the next step is to examine the Granger-causality between the two proxies of financial development and the poverty reduction proxy. The direction of the Grangercausality between the two proxies of financial development; i.e., M2/GDP and DCP/GDP and the poverty reduction proxy (POV), can be tested using the following model (see Odhiambo, 2010a; Narayan and Smyth, 2008 
where ECM t-1 = the lagged error-correction term obtained from the long-run equilibrium relationship.
Although the existence of a long-run relationship between the proxies of financial development and poverty reduction suggests that there must be Granger-causality in at least one direction, it does not indicate the direction of temporal causality between the variables. The direction of the causality, in this case, can only be determined by the F-statistic and the lagged error-correction term. The F-statistic on the explanatory variables, in this case, represents the short-run causal effect, while the t statistic on the coefficient of the lagged error-correction term represents the long-run causal relationship (see Odhiambo, 2010a; Narayan and Smyth, 2005) . The results of these causality tests are reported in Table 4 . The empirical results reported in Table 4 show that the causal relationship between financial development and poverty reduction in China is sensitive to the proxy used to measure the level of financial development. When the monetization variable (M2/GDP) is used as a proxy for financial development, a bidirectional causality between financial development and poverty reduction is reported in the short run, but a unidirectional causality from poverty reduction to financial development is found to prevail in the long run. The short-run finding is supported by the Fstatistic in both the M2/GDP and DCP/GDP equations, which are both statistically significant. The long-run causality, on the other hand, is supported by the coefficient of the lagged error-correction term in the M2/GDP, which is negative and statistically significant -as expected. However, when the DCP/GDP is used as a proxy for financial development, only a short-run bidirectional causality is found to prevail between financial development and poverty reduction. This finding is confirmed by the F-statistics in both POV and DCP/GDP equations, which are both statistically significant.
CONCLUSION
This paper has examined the direction of causality between financial development and poverty reduction in China using the 1978-2008 data. Unlike the majority of the previous studies, the current study has used the newly developed ARDL-Bounds testing approach by Pesaran et al. (2001) to examine this linkage. The study has used two proxies of financial development; namely, the monetization variable (M2/GDP) and the domestic credit to the private sector as a ratio of GDP (DCP/GDP) to examine this linkage. The poverty reduction, on the other hand, has been proxied by the private per capita consumption. The empirical results of this study show that the causal relationship between financial development and poverty reduction in China is sensitive to the proxy used for measuring the financial development. When the domestic credit to the private sector is used as a proxy for financial development, both financial development and poverty reduction are found to Granger-cause each other in the short run. However, when the broad money supply ratio (M2/GDP) is used as a proxy for financial development, poverty reduction Granger-causes financial development, both in the short run and in the long run, but financial development only Granger-causes poverty reduction in the short run. These results show that the poverty-reduction programmeswhich have been ongoing in China for decades -are likely to lead to further development of the financial sector in the long run.
